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Control of cell proliferation and differentiation in the developing
and regenerating lateral line system in the zebrafish
Miguel L. Allendea, Leonardo Valdiviaa, Rodrigo Youngb,
Rosario Villegasa, Cristian Undurragaa, Pablo Sandovala,
Viviana Gallardoa, Camila Mardonesa, Stephen Wilsonb
aCGC, Facultad de Ciencias, Universidad de Chile, Santiago, Chile
bDept. Anat. & Dev. Biol., University College London, London, UK
Development of the lateral line system in zebrafish combines cell
migration, division, specification and differentiation to form a
functional sensory organ. Furthermore, the neuromasts, individual
sensory patches distributed over the body of the fish, contain sensory
hair cells, which regenerate when destroyed by trauma or toxicity. In
adult fish, entire regions of the lateral line system and the axons that
innervate the sensory cells can regenerate as well, after amputation of
the tail, for example. We have begun to identify genes involved in the
developmental and regenerative events that take place in this system.
In a genetic screen, we have recovered mutations that affect correct
migration of the primordium that deposits the primary lateral line
neuromasts. One of these mutations affects the lef1 gene, a
transcription factor that regulates Wnt pathway target genes. We
have determined that lef1 mutants show abnormal deposition of
neuromasts, possibly due to proliferation defects in the primordium.
We have also analyzed the role of the SoxB1 family of transcription
factors in hair cell development and regeneration. These genes are
expressed in progenitor cells of the neuromast. Loss of function of
either sox2 or sox3 prevents regeneration of sensory hair cells after
damage to the neuromasts. Morphant cells are unable to proliferate
and differentiate properly, revealing an essential function for the Sox
proteins in sensory regeneration.
doi:10.1016/j.ydbio.2010.05.054
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Metalloprotease-dependent regulation of nerve regeneration
Atsuko Sehara-Fujisawa
Department of Growth Regulation,
Institute for Frontier Medical Sciences, Kyoto University, Japan
The peripheral nervous system is mainly composed of neurons
and glial cells. Differentiation of Schwann cells, a group of glial cells
that sheathe axons of the peripheral nerves, is a multi-step process.
Immature Schwann cells migrate along axons and then differentiate
to promyelin-stage Schwann cells, which sheathe single axons, before
differentiation into myelinating Schwann cells. Differentiation from
promyelin and myelinating Schwann cells are mediated by transition
from Erks to PI3K–Akt pathways, although it remains elusive how this
transition is regulated. In this meeting, we show that Meltrin b
(ADAM19), a member of the ADAM (a disintegrin and metallopro-
tease) family, plays a regulatory role in Schwann cell differentiation
during regeneration of the sciatic nerves after a crush injury. The
activation of Krox-20, an indispensable transcription factor for
myelination, was delayed in Meltrin b deficient nerves. Expression
of Krox-20 in Schwann cells was mediated by Akt. Phosphorylation of
Akt but not that of Erks was reduced in regenerating nerves of
Meltrin b deficient mice. The cell membrane fraction prepared from
Meltrin b deficient nerves showed a defective activation of Akt in the
membrane-loaded Schwann cells. Altogether, these results reveal a
role of Meltrin b in Schwann cell differentiation and re-myelination
in nerve regeneration. Evidence suggests modulatory roles of ADAM
proteases in the ectodomain shedding of various membrane proteins.
I will discuss the functional significance of proteolysis mediated
by ADAM proteases such as Meltrin b in nerve development and
regeneration.
doi:10.1016/j.ydbio.2010.05.055
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Embryonic chicken model of joint regeneration recapitulates
joint development
B. Duygu Ozpolata, Rosalie Andersonb, Ken Muneokaa
aDepartment of Cell and Molecular Biology, Tulane University,
New Orleans, LA, USA
bDepartment of Biology, Loyola University, New Orleans, LA, USA
Degenerative joint diseases, such as arthritis, cause loss of joint
functioning and affect approximately 350 million people worldwide.
Understanding how to regenerate joints will be a valuable tool for
regenerative medicine. Here, we introduce a model for synovial joint
regeneration in chick embryo. In this model, either a block of tissue
that contains the prospective elbow is excised, leaving a window with
strips of anterior and posterior tissue (window excision (WE)), or the
same area containing the elbow is sliced out and the distal piece of
the limb is pinned back to the stump (slice amputation (SA)).
Interestingly, when the elbow is removed via WE, complete or partial
regeneration of the joint took place, whereas the joint did not
regenerate in case of SA. To investigate whether the regeneration
response recapitulates the developmental program, we used GDF5
and Autotaxin (ATX) as joint markers, and Sox9 and Col9 as cartilage
markers for in situ hybridization on sections at different time points
after these surgeries. Re-expression of GDF5 and ATX is observed in
80% and 100% of the WE samples, respectively, by 60 h after surgery.
In contrast, a lower percentage of SA had GDF5 (37.5%) and ATX (50%)
expression. Also, in SA, fusion of cartilage elements, but not
regeneration, takes place. This is indicated by continuous Col9
expression in SA, whereas Col9 expression is downregulated at the
joint interzone in almost 60% of the WE samples. The order and
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pattern of gene expression observed in regenerates are similar to the
development of a joint.
doi:10.1016/j.ydbio.2010.05.056
Program/Abstract # 29
The Retinal Homeobox (Rx) gene is necessary for retinal
regeneration in Xenopus laevis tadpoles
Heithem M. El-Hodiria, Reyna I. Martinez-De Lunab,
Yi Pana, Lisa E. Kellya
aCtr for Molecular and Human Genetics,
Nationwide Children's Hospital Research Institute, USA
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The Retinal Homeobox (Rx) gene is essential for retinal develop-
ment. Rx functions to promote maintenance of retinal progenitor cells
(RPCs). Loss of Rx function early in eye development results in
impairment in or lack of eye development. In the mature retina, Rx is
expressed in photoreceptors and, in lower vertebrates, in RPCs in the
ciliary marginal zone at the anterior periphery of the retina. Themature
Xenopus retina can regenerate after resection. In the second week after
resection, the wound fills with RPCs that are proliferative and express
RPC markers, including Rx. To investigate the role of Rx in retinal
regeneration,weknockeddownRxexpression using a transgenic shRNA
approach. We found that Rx expression was essentially normal at late
tailbud/early tadpole stages (st 38) but was decreased by st 41. There
was no obvious effect on eye development until st 50 when tadpoles
exhibited impaired visual function and photoreceptor degeneration. Rx
shRNA tadpoles also exhibited deficits in regeneration when 25% of the
retinawas removed at st 44. Thewound did not heal normally and RPCs
did not develop normally, if at all, in the wound. Regeneration was
rescuedbyexpressionof exogenousRx, suggesting that the impairments
in regeneration observed in Rx shRNA transgenic tadpoles were
specifically due to knockdown of Rx expression. These results
demonstrate that Rx expression is necessary for retinal regeneration.
Further, these results suggest that Rx is necessary for RPC development/
recruitment during retinal regeneration.
doi:10.1016/j.ydbio.2010.05.057
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The mechanism underlying the switching of reproductive
strategies in planarian: Pluripotent stem cell transplantation
using microsatellite markers to identify donor-derived cells
Hanae Nodono, Midori Matsumoto
Dept. of Biosci. & Info., Fac. of Sci. & Tech., Keio Univ., Japan
Planarians can reproduce asexually and sexually. Asexual (AS)
strains reproduce only by fission, innate sexual (InS) strains
reproduce only by cross-fertilization, and some strains seasonally
switch reproductive strategies. However, the mechanism underlying
the switching of reproductive strategies in metazoans remain
unknown. Sexual reproduction can be experimentally induced in AS
worms by administration of sexualizing substance(s), resulting in
acquired sexual (AcS) worms. Hence, we compared the pluripotent
stem cells (neoblasts) of InS and AcS by transplantation in order to
determine the mechanism of underlying the switching of reproduc-
tive strategies. Recently, we indicated that the determination of their
reproductive strategies depend on whether they have the ability to
start generating sexualizing substance(s) without administration of
sexualizing substance(s). In this study, a neoblast-rich fraction
obtained from donors was transplanted into X-ray-irradiated reci-
pients. We discovered microsatellite markers and successfully
estimated the ratio of donor-derived cells in recipients. By tracing
donor-derived cells using these markers we demonstrated that the
ratio of donor-derived cells in recipients was gradually increased with
time by 10 weeks of transplantation and then the donor-derived cells
were stably maintained. Then neoblasts obtained from InS or AcS
worms were transplanted into AS worms. Only the recipients of InS-
derived neoblasts exhibited sexual reproduction. This suggests that
the neoblast itself determined reproductive strategy.
doi:10.1016/j.ydbio.2010.05.058
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Genetic cellular studies of regeneration in the planarian
Schmidtea mediterranea
Alejandro Sánchez Alvarado
Howard Hughes Medical Institute, University of Utah School of Medicine,
Department of Neurobiology & Anatomy, USA
Metazoans have evolved a series of renewal and repair mechan-
isms to respond to both injury and normal wear and tear in order to
maintain the form and function of their body plans. As important as
such mechanisms are to the survival of multicellular organisms and
the obvious relevance to regenerative medicine, we know little about
how these processes are effected and regulated at the cellular and
molecular levels. One aspect of such mechanisms garnishing much
attention is populations of adult somatic stem cells, which appear to
play key roles in growth, renewal, and regenerative events. Here, I
will discuss how the study of a simple metazoan, the planarian
Schmidtea mediterranea, is beginning to shed light on the way adult
somatic stem cells are regulated in animals to maintain tissue
homeostasis and to replace missing body parts lost to injury.
doi:10.1016/j.ydbio.2010.05.059
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